Resting frontal electroencephalogram (EEG) alpha asymmetry patterns reflecting different affective and motivational tendencies have been proposed as a putative mechanism underlying resilience among maltreated youth. This 2-year prospective study examined whether developmental stability of resting frontal alpha asymmetry moderated the relation between child maltreatment severity and psychopathology in female adolescents (n = 43; ages 12-16) recruited from child protection agencies.
to significant risks for developing psychopathology (Hjemdal, Aune, Reinfjell, Stiles, & Friborg, 2007) . Protective factors promoting resilience may originate from the environment (e.g., peer and nonfamily relationships, supportive caregivers, stable caregiving), and within the individual (e.g., personality traits, coping strategies, maltreatment appraisal) (see review, Afifi & MacMillan, 2011) . In terms of differences within individuals, longitudinal studies have found that one's learned adaptive responses to the environment, as well as positive self-esteem may protect children and adolescents exposed to maltreatment. For example, in sexually abused adolescents, active coping strategies, empowerment, and lower levels of drug use were related to stable resilience, including less social, internalizing and externalizing problems over a 5-month period (Daigneault et al., 2007) .
Additionally, higher self-esteem, ego resilience and ego control, as well as social competence have been linked to fewer socioemotional problems, including internalizing and externalizing behaviors, in maltreated children (Cicchetti & Rogosch, 1997; Kim et al., 2009; Martinez-Torteya et al., 2009 ). Likewise, cross-sectional studies suggest that positive self-esteem and ego resilience are protective factors for maltreated children and adolescents (Cicchetti, Rogosch, Lynch, & Holt, 1993; Cicchetti & Rogosch, 2007; Flores, Cicchetti, & Rogosch, 2005) .
Aside from within-person protective factors manifested at psychological and behavioral levels, individuals' neurobiological processes linked to how they cope with stress and the environment can also yield insight to resilience. One current model for understanding how brain processes relate to outcomes among individuals who have been exposed to child maltreatment suggests that anatomical and functional brain changes may capture mechanisms that play a role in conferring risk and resilience (e.g., Curtis & Cicchetti, 2007) . One noninvasive and relatively easily obtained measure that has been used to index these brain processes is the lateralization of resting frontal EEG activity that reflects individuals' style of emotional responding to the environment. Davidson (1992) and Fox (1991) proposed that the hemispheric lateralization of brain activity is differentially related to patterns of emotional regulation and processing as well as motivational behaviors; individuals who display relatively higher left frontal cortical activity are biased toward positive-valenced stimuli and approachrelated behaviors, whereas individuals who display higher right frontal cortical activity are biased toward negative-valenced stimuli and withdrawal-related behaviors.
In application, the hemispheric lateralization of functional brain activity is reflected in the relative amount of EEG power in the alpha frequency band (8) (9) (10) (11) (12) (13) in the left and right frontal cortical regions, or frontal alpha asymmetry. Frontal alpha asymmetry is typically obtained by subtracting the log-transformed left frontal alpha power from the log-transformed right frontal alpha power, with positive values indicating relative left frontal asymmetry (i.e., decreased left frontal alpha power), and negative values indicating relative right frontal asymmetry (i.e., decreased right frontal alpha power). Indeed, extensive evidence has accumulated to suggest that a relative right frontal alpha asymmetry pattern moderates the development of internalizing disorders (see reviews, Coan & Allen, 2003 , 2004 .
Consistent with this assertion, a recent meta-analysis converges on finding a modest association between right frontal alpha asymmetry and internalizing problems (Peltola et al., 2014) . Additionally, right frontal alpha asymmetry has been identified as a reliable indicator of familial stress, such as maternal depression or maltreatment, across infancy and adolescence (Peltola et al., 2014) .
Previous work by our group has demonstrated that females exposed to child maltreatment exhibited a pattern of greater relative right frontal asymmetry relative to healthy controls and that this pattern was stable at retest over half a year (Miskovic, Schmidt, Georgiades, Boyle, & MacMillan, 2009) . Similarly, other research groups have reported greater right frontal brain activity at one timepoint in non-resilient female children with a history of maltreatment compared to a pattern of greater left frontal activity in resilient female children without a history of maltreatment (Curtis & Cicchetti, 2007) .
In this study, the authors also found that children who were resilient with adaptive socioemotional functioning exhibited a pattern of left frontal alpha asymmetry compared to those who were non-resilient, irrespective of maltreatment (Curtis & Cicchetti, 2007) .
Left frontal asymmetry has been hypothesized to be a trait-like affective profile that interacts with the environment to support both positive and negative outcomes, whereas right frontal asymmetry may be related to relatively less sensitivity to the environment, resulting in less flexible potential outcomes (e.g., Fortier et al., 2014) . For instance, some institutionalized children exposed to early deprivation, another form of early adversity, exhibited greater relative left frontal alpha asymmetry post-institutionalization, and this brain pattern mediated their later attention deficit hyperactive symptoms (Frenkel et al., 2017) . The opposite finding has also been observed at a mature developmental stage, as greater relative right, rather than left, frontal asymmetry moderated the relation between high levels of trauma in childhood and greater inflammation in mid-to-late adulthood (ages 36-84) (Hostinar et al., 2017) . Whether patterns of frontal asymmetry moderate mental health outcomes among adolescents exposed to child maltreatment remains an empirical question.
Here, we followed a cohort of female adolescents who had a history of child maltreatment and examined patterns of their resting frontal EEG activity on three separate time points over a two-year period. Our sample included only female adolescents because they were part of a larger investigation, the Youth Mood Project, aimed at examining stress reactivity in relation to child maltreatment exposure and PTSD and MDD among females, given the higher prevalence of mood disorders among females in this developmental period (see MacMillan et al., 2009 ).
We had two primary objectives in the current study: 1) to identify individuals exhibiting distinct patterns of frontal EEG alpha activity among a sample of maltreated youth; and 2) to determine whether stable intra-individual trajectories of frontal asymmetry moderated the association between the severity of child maltreatment and adverse psychiatric outcomes, particularly PTSD and MDD symptoms. This research extends previous work from our group (Miskovic et al., 2009) by using latent cluster analyses applied to longitudinal EEG profiles over three EEG assessments.
Of note, about 50% of resilient maltreated adolescents remain resilient in adulthood, whereas most (89%) non-resilient adolescents remain non-resilient in adulthood (DuMont, Widom, & Czaja, 2007) .
Given that many psychiatric disorders manifest during adolescence (Kessler et al., 2005) , identifying protective factors that exhibit stability during this developmental period is of critical importance. or unconfirmed abuse (6%). An additional 6% could not be contacted.
Only those without a history of prior depression were recruited because one primary objective of the larger Youth Mood Project was to determine whether responses to psychosocial stressors predicted the development of depression in adolescence.
A letter describing the study was mailed to the 93 eligible adolescents and their parent/guardian. Of these eligible participants, 76 were enrolled in the larger study on the psychiatric and physiological sequelae of maltreatment carried out over a 2-year period, with assessments every 6 months. Nine were subsequently excluded using our exclusion criteria (e.g., started using medication) or inability or unwillingness to attend the clinic visits. From the sample of 67 maltreated females from the Youth Mood Project (see MacMillan et al., 2009) , 55 completed the psychophysiological assessment portion of the study with assessments carried out ever 6 months over a 2-year period.
As part of the protocol of the larger study, the chart review was used to determine if the participants had ascertained child maltreatment and were eligible for the study. However, the information in the chart review were limited (e.g., the amount and quality of information varied depending on the case worker) and often focused on one type of child maltreatment that was under investigation by CPAs. To provide a comprehensive description of the sample, different types of abuse and severity of abuse, participants completed the Childhood Trauma Questionnaire (CTQ; Bernstein & Fink, 1998) 
| Psychiatric assessments
The Schedule for Affective Disorders and Schizophrenia for School-Aged Children-Epidemiologic Version 5 (KSADS-E; Orvaschel, 1994) was administered five times, once every six months, throughout the 2-year study period by a trained clinician, who was off-site from the psychophysiology laboratory. This procedure was part of the Youth Mood Project for documenting changes in the female adolescents' mental health status, with a particular focus on risk for MDD and PTSD (see MacMillan et al., 2009 ). The original assessment coded each current (i.e., within the past month) and past (i.e., within the past 6 months) psychiatric disorder with, 0 = no symptoms present; 1 = some (75 %) symptoms present; 2 = definitely present.
To obtain concurrent measures that indicated the presence of symptoms throughout the 2-year period, the original disorder categories were recoded and pooled across assessments to produce dichotomous variables of (1) current PTSD symptoms or disorder across 2 years; (2) current MDD symptoms or disorder across 2 years; (3) past PTSD symptoms or disorders across 2 years; and (4) past MDD symptoms or disorder across 2 years. The variable for past symptoms or disorder captures the presence of mental illness for a longer and more complete temporal range (repeatedly asks about in the past 6 months) throughout 2 years compared to a shorter temporal range (repeatedly asks about the past month) in the variable for current symptoms or disorder. These four variables were dummy coded as 0 = no symptoms or disorder present at any time during the 2 years, and 1 = some symptoms or a disorder was present throughout the 2 years, and were used in the regression analyses. This transformation better reflects the fact that children and adolescents exposed to maltreatment are likely to develop PTSD symptoms and comorbid mental illness, including MDD (De Bellis & Thomas, 2003) . Also, this transformation captures both syndromal and sub-syndromal disorders that exist on a continuum and more appropriately reflected our data as some participants showed symptoms of a disorder at one-time point that worsened to meeting full diagnostic criteria at another time point, or conversely improved to the point where they manifested subsyndromal levels of symptoms.
| Exposure to child maltreatment
At the first assessment, participants completed the CTQ (Bernstein & Fink, 1998) , a retrospective self-report measure of abuse and neglect during childhood and adolescence. The CTQ includes 28 items that probe emotional, physical, and sexual abuse, as well as emotional and physical neglect. Examples of items included, "people in my family hit me so hard that it left bruises or marks," "someone tried to touch me in a sexual way or tried to make me touch them," and "I didn't have enough to eat." Items were scored on a five-point scale, with responses ranging from never true to very often true. The CTQ shows strong psychometric properties (Bernstein & Fink, 1998; Bernstein et al., 1994) . The total score summed across the five types of maltreatment represents severity of child maltreatment that was used in regression analyses.
| Resting alpha EEG asymmetry 2.4.1 | EEG data collection
Regional EEG was collected during three visits using a lycra stretch cap (Electro-Cap International, Eaton, OH). The cap electrodes were positioned according to the International 10/20 Electrode System (Jasper, 1958) . The experimenter used the blunt end of a Q-tip in combination with an abrasive gel (Omni-prep) and gently abraded each electrode surface. Each electrode site was filled electrolyte gel which served as a conductor. Electrode impedances below 10 kΩ at each site and within 500 Ω between homologous sites were considered acceptable.
EEG was recorded from the left and right anterior, mid-line, and posterior regions of the scalp (i.e., mid-frontal: F3, F4; central: C3, C4; parietal: P3, P3; occipital: O1, O2). EEG was collected in posterior sites to ensure the effects were specific to the frontal region. During data acquisition, all active EEG sites were referenced to Cz. The nine channels were amplified by individual bioamplifiers (32-Channel Custom SA Instrumentation Bioamplifiers, San Diego, CA). The filter setting for all channels was set at 1 Hz (high pass) and 100 Hz (low pass). The data from all nine EEG channels were digitized on-line at a sampling rate of 512 Hz.
| EEG data reduction and analysis
The EEG data were re-referenced offline to an average reference and visually inspected for artifact due to movement (e.g., eye blinks, body movements). Artifacts were edited out using software developed by James Long Company (EEG Analysis Program, Caroga Lake, NY). If artifact was present in one channel, then data from all channels were excluded. All artifact free EEG data were analyzed using a discrete Fourier transform (DFT), with a Hanning window of one sec width and 50% overlap. Regional EEG power (in μV 2 ) was derived in the alpha (8-13 Hz) frequency band separately for the EO and EC conditions. We focused on this EEG frequency band in the mid-frontal electrodes as it is well-documented that this pattern is linked to individual differences in stress vulnerability (Coan & Allen, 2004) .
A natural log transformation was performed on the EEG power values in order to reduce skewness. Because EEG power in the EO and EC conditions were highly related in each of the sites (r's > .60, p's < .01), a composite measure of resting EEG alpha power was computed separately for each EEG site by averaging power in the EO and EC conditions. This aggregate measure is known to produce a more reliable estimate of EEG power and asymmetry than separate EO and EC conditions (see Tomarken, Davidson, Wheeler, & Kinney, 1992) .
Frontal alpha asymmetry scores were calculated by subtracting the log-transformed alpha power of the mid left frontal scalp site (F3) from the mid right frontal scalp site (F4). Because alpha EEG power is inversely related to cortical activity (Tomarken et al., 1992) , negative alpha asymmetry scores represent greater relative right frontal cortical activity (lower right frontal alpha power), whereas positive scores represent greater relative left frontal cortical activity (lower left frontal alpha power).
| Covariates
We included the following covariates in the analysis to control for factors that can influence brain activity: (1) initial age of the adolescents; (2) Tanner pubertal stage; and (3) handedness.
| Data analyses
First, we estimated trajectories of frontal alpha asymmetry across the three assessments using k-means for longitudinal data in the statistical package, kml, on the R platform (Genolini & Falissard, 2011; Genolini, Alacoque, Sentenac, & Arnaud, 2015) . Kml implements k-means, a non-parametric exploratory hill-climbing algorithm that derives clusters of homogenous subgroups within a larger heterogeneous population, to derive latent trajectories; simulations demonstrate comparable efficiency to SAS Proc Traj latent class models (Genolini & Falissard, 2011) . In this procedure, each observation is first arbitrarily assigned to a cluster, and then optimal clustering is achieved by repeatedly calculating the mean of each cluster and reassigning each observation to its nearest mean until no further changes occur.
To obtain optimal solutions, we repeated the estimations 300 times, 100 times each for 2-, 3-, and 4-cluster solutions. The best cluster solution was selected based on statistics of quality of partitions, including the Calinski-Harabatz, which maximizes between-group distances and minimizes within-group distances, and the global average of posterior probabilities, the probability that each participant was correctly assigned to his/her trajectory.
Second, we performed binary logistic regression models for separate variables of mental disorders regressed on predictors, including the highest order term for a two-way interaction between frontal alpha asymmetry trajectory X childhood trauma severity, their main effects, and control covariates (initial age, pubertal stage, handedness). Conditional effects were probed using the PROCESS macro for SPSS (Hayes, 2013) to test simple slopes at low (the mean − 1 SD), moderate (the mean), and high (the mean + 1 SD) levels of the moderator. 
| Missing data
Of the youth who participated in the EEG assessments, some did not have usable EEG data due to excessive artifacts and/or technical malfunction of equipment and some did not complete all three assessments. There were 38 participants with usable EEG data for the first assessment, 42 participants for the second assessment, and 39 participants for the third assessment. Accordingly, missing frontal alpha asymmetry scores were imputed using linear interpolation for participants with at least two data-points, n = 43, and used in the trajectory analysis. In the regression analyses, there were 39 participants as some of them did not complete the CTQ, and the psychiatric assessments. Table S1 ).
The individual and clinical characteristics of maltreated adolescents in trajectories of stable right and left frontal alpha asymmetry are displayed in Table 1 . In terms of individual characteristics, the two trajectories did not differ on age or pubertal development at the initial assessment (Table 1A) . In terms of clinical variables, the two trajectories did not differ according to the type of child abuse and neglect, or in the total severity of child maltreatment. Also, there were no differences in the likelihood of meeting diagnostic criteria for MDD or PTSD across the 2 years, or in the likelihood of meeting diagnostic criteria or expressing symptoms of MDD or PTSD across the 2 years (Table 1B) . Among the entire maltreated sample, MDD and PTSD were highly correlated across four out of the five assessments (Table 1C) FIGURE 1 Mean trajectories of resting frontal EEG alpha asymmetry across the three assessments over 2 years in maltreated female youth. Alpha EEG power is an inverse measure of relative brain activity: negative alpha asymmetry scores represent greater relative right frontal cortical activity, while positive scores represent greater relative left frontal cortical activity. Error bars are 95% confidence intervals FIGURE 2 Interaction plot between trajectories of frontal alpha asymmetry and child trauma severity in predicting the presence of current PTSD symptoms or disorder across 2 years in adolescence. n = 39, estimates account for initial age, pubertal development, and handedness TANG ET AL. | 71
| Past PTSD symptoms or disorder across 2 years
There was no significant interaction between frontal alpha asymmetry profiles and child trauma severity in predicting past episodes or symptoms of PTSD across the 2 years (Table 3) . However, a higher initial pubertal stage was related to a higher likelihood of experiencing symptoms of PTSD, b = 1.59, SE = 0.68, p = .02.
| Current MDD or symptoms or disorder across 2 years
Regression analyses showed no significant interactions between frontal alpha asymmetry profiles and child trauma severity in predicting MDD, and no significant main effects (Table 2 ). However, there was a main effect of initial age, b = 1.24, SE = 0.62, p = .05, with a higher initial age related to a higher likelihood of experiencing symptoms of MDD.
| Past MDD or symptoms or disorder across 2 years
The interaction between frontal alpha asymmetry profiles and child trauma severity was marginally significant in predicting past MDD, b = 0.78, SE = 0.44, p = .079 (Table 3 ). There was a conditional effect of being in the stable left alpha asymmetry trajectory compared to the stable right alpha asymmetry trajectory at low levels of child trauma severity (Figure 3) : at lower levels of trauma, adolescents with stable 
| DISCUSSION
We followed a cohort of female adolescents with a history of documented exposure to child maltreatment and examined their patterns of resting frontal EEG alpha activity and mental health status once every 6 months over a 2-year period. Extending the previous report from our group that maltreated female adolescents exhibited stable right frontal asymmetry across two time points separated by six months relative to controls (Miskovic et al., 2009 ), our present results using EEG data from three-time points revealed two trajectories of frontal asymmetry profiles among adolescents exposed to child maltreatment. Specifically, there was a stable right alpha asymmetry trajectory consisting of the majority of maltreated youth, and a stable left alpha asymmetry trajectory. Although the two trajectories experienced comparable levels of childhood trauma severity, the relative stability of left and right asymmetry trajectories moderated child trauma severity in predicting current symptoms and/or an episode of PTSD across the 2-year period of the study. Maltreated adolescents with stable left alpha asymmetry and lower levels of child trauma were less likely to present current symptoms or an episode of PTSD than those with stable right alpha asymmetry and low levels of trauma. These differences in PTSD symptoms between left and right frontal EEG trajectories were observed at lower, but not moderate or high, levels of child trauma. Likewise, the same interaction in predicting past symptoms and episodes of MDD across 2 years emerged at a trend level, suggesting that maltreated adolescents with a combination of stable left alpha asymmetry and lower levels of child trauma were also less likely to show depressive symptoms.
The finding that a combination of stable left frontal asymmetry and low levels of child trauma predicted a lower likelihood of showing symptoms of PTSD suggests that differences in a putative endophenotypic trait of affective style may serve as a buffer against childhood FIGURE 3 Interaction plot between trajectories of frontal alpha asymmetry and child trauma severity in predicting the presence of past MDD symptoms or disorder across 2 years in adolescence. n = 39, estimates account for initial age, pubertal development, and handedness adversity, so long as the level of traumatic exposure is "low." This interpretation is consistent with previous studies using an early adversity model, which reported that a pattern of left frontal EEG asymmetry interacted with the environment in conferring both positive and negative outcomes in previously institutionalized children (Frenkel et al., 2017) , in female children exposed to maltreatment (Curtis & Cicchetti, 2007) , and in adults born at extremely low birth weight (Fortier et al., 2014) .
Although a recent study demonstrated that right frontal asymmetry moderated the effects of severe child maltreatment in predicting more inflammation in adults during mid-life (Hostinar et al., 2017) , the outcome (i.e., inflammation) and participants (i.e., selfreported child maltreatment in adults ages 19-57) examined in that study were very different than those in our present study. Moreover, the psychological function of frontal asymmetry at one developmental period may not apply to another, as there are normative developmental changes in frontal asymmetry patterns. For example, in a sample of children, some of whom had been institutionalized and others who had never been institutionalized, both groups showed relative more left frontal asymmetry in infancy, which shifted to greater right frontal asymmetry in the preschool years, and again shifted to relative greater left frontal asymmetry in middle childhood (McLaughlin, Fox, Zeanah, & Nelson, 2011) . Though institutionalized children expressed the same pattern, they exhibited temporal delays in these shifts of frontal asymmetry patterns, such that their right or left frontal asymmetry patterns were extended at different developmental stages (McLaughlin et al., 2011) .
We also found that the two trajectories converged by the third EEG assessment. This convergence may have occurred for several reasons. One reason may be that there were developmental changes in EEG trajectories during adolescence and perhaps the maltreated adolescents expressing stable right asymmetry had delays in development to change to a less right asymmetric EEG pattern. However, given that we did not have repeated EEG assessments in a non-maltreated control group to make comparisons, it remains unknown whether there are normative developmental trends toward left lateralization in resting EEG during adolescence. Second, there was more attrition at the time of the last EEG assessment, which could contribute to our finding of less variability and thus the convergence at this time point.
Alternatively, the maltreated adolescents might have been more comfortable with the EEG assessment procedures and laboratory settings by the last assessment, such that the right asymmetry trajectory became less right asymmetric by that point. To ensure the predictive utility of frontal asymmetry patterns, future studies should include a control group that is followed over time, explore whether the same trajectories would be replicated in younger or older age-samples, and whether the onset or duration of child maltreatment at different developmental stages contribute to these EEG patterns. Accordingly, future research should examine the stability of these frontal EEG patterns at specific developmental stages to clarify their functional role and how they interact with the environment.
Notably, the protective effects of a stable left frontal alpha asymmetry trajectory were confined to those with lower levels of trauma in childhood. This finding suggests that protective factors carry less potency at higher levels of child maltreatment, when such exposure may overpower any buffering effects that might have otherwise been observed. Indeed, severe child maltreatment has been related to less complete recovery from trauma, more externalizing behaviors and substance misuse (Sprang, Clark, & Bass, 2005) , and higher levels of trauma symptoms (Clemmons, Walsh, DiLillo, & Messman-Moore, 2007) . Accordingly, more severe child maltreatment may be linked to a less complete recovery that leads to rigid patterns of functioning and problems in these youth, whereas those with lower levels of trauma are more malleable and adaptable.
Similarly, we found a trend that frontal asymmetry trajectories moderated the relation between severity of trauma in childhood, and symptoms of MDD across the two-year period. Moreover, frontal asymmetry trajectories alone predicted depressive symptoms across the two-year period, as maltreated adolescents in a stable left asymmetry trajectory were less likely to show depressive symptoms compared to those in a stable right asymmetry trajectory. This finding converges with numerous studies that observed an association between depression and right frontal alpha asymmetry (e.g., Davidson, 1987; Henriques & Davidson, 1991; Miller et al., 2002; Stewart, Bismark, Towers, Coan, & Allen, 2010) . Right frontal asymmetry has been hypothesized as a neurophysiological vulnerability factor for depression (see review, Allen & Reznik, 2015) , and here, this assertion is extended to a maltreated adolescent sample. Of note, some studies of EEG lateralization have shown that patients with depression show more variability in their frontal asymmetry at retest (Debener et al., 2000) . Our findings pertaining to MDD symptomology were evident in only the variable measuring past symptoms and episodes of MDD across 2 years, suggesting that changes in neurophysiology linked to psychopathology may require a more stable and lengthy manifestation of depression. On the other hand, the finding that EEG profiles moderated current, but not past, PTSD symptomology suggests that a more concurrent state-like manifestation of PTSD better maps onto changes in these brain measures.
Furthermore, the present findings related to the associations among individual differences in resting frontal EEG asymmetry, severity of maltreatment, and MDD provide support for the idea that left, but not right, frontal asymmetry may serve as a differential susceptibility factor to environmental influences in conferring both "good" and "bad" outcomes (e.g., Belsky & Pluess, 2009; Fortier et al., 2014 results in a sample of adults exposed to child maltreatment (Hostinar et al., 2017) . Additionally, there were no direct associations between PTSD and stable resting frontal alpha EEG asymmetry patterns, similar to other cross-sectional studies that have mostly demonstrated no significant correlations (see review, Meyer et al., 2015) .
| Limitations
Our findings should be interpreted in light of several limitations. First, even though adolescents were under the care of child protection agencies, we did not have access to court reports and used retrospective self-reports to define childhood maltreatment. Second, we did not have reliable estimates for the age of onset or duration of maltreatment, which would help our understanding of sensitive developmental periods in relation to psychopathology. Third, although MDD was an outcome of interest, individuals with a prior history of MDD were not recruited as one of the goals of the larger study was to evaluate whether responses to psychosocial stress during adolescence influences the development of MDD in this sample. Lastly, although we obtained multiple assessments across a two-year period in a highly vulnerable population, we examined concurrent symptoms of psychopathology and EEG measures in a relatively small sample that was limited to females and 
| Conclusions and implications
The present longitudinal study provides initial evidence demonstrating separate trajectories in the development of frontal alpha asymmetry among female adolescents who have been exposed to child maltreatment for the first time in the extant literature. Individuals who exhibited stable left alpha asymmetry and lower levels of childhood trauma were less likely to show symptoms of PTSD in adolescence, relative to those with right alpha asymmetry and low levels of trauma. These results suggest that distinct individual trajectories of frontal EEG alpha asymmetry, which are linked to different styles of emotional responding to the environment, may serve as protective factors against psychopathology, particularly PTSD symptomology.
ENDNOTE
1 Given that long lasting changes in neurobiology may be a result of child maltreatment, we also tested whether different frontal alpha asymmetry trajectories mediated the relation between childhood trauma and later PTSD and MDD. However, there was no mediation present.
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